Background: It is scarce in the literature studies regarding treatment and objective analysis of the survival chances of burned patients. Some investigations indicates the need for obtaining specific data to the population studied and characteristics such as social condition and nutritional status are suggested to be relevant to the patient's evolution. We aimed to describe the mortality of a Treatment Center Burn Unit (BU) in Brazil.
Background
In the last two decades, remarkable advances in survival chances of burned patients have been obtained, especially in centers specialized in treating this type of trauma [1, 2] .
The scientific findings leave less and less room for intuition with regard to treatment and objective analysis of the chances of survival in these patients. However, while the international literature pursues reproducible data also indicates the necessity of obtaining data specific to the population studied, since peculiarities such as nutritional status and social condition show is extremely important in the evolution of those rooms [1] .
Burns should not be considered a fortuitous event, but a result of economic, human and social characteristics with other universal and peculiar from each population. In developing countries such as Brazil, it is imperative to establish objective data point to exactly which patient needs specialized care, as there is increased survival when treatments are based on individual scores, since the intensive care today not only prolong life but also enable more patients to be saved and survive with fewer sequels [2] .
Moreover, the predictive data of survival may help in creating prevention programs, given the high cost of hospital treatment of these patients [3, 4] . Therefore, we aimed to describe the clinical and epidemiological characteristics of burned patients.
Methods
This is a retrospective cohort study of 10 years, from January 1999 to December 2009, at Burns Treatment Centre (BTC) in São Paulo. Among a total of 1564 burned victims hospitalized in the period analyzed from medical records we considered only patients that died. The following variables were collected: age, sex, length of stay, body surface burned (BSB), degree of burn, causal agent, presence of inhalation injury, nature of the event, clinical complications, mortality and survival rates. The assessment of the databases was freely available. All procedures performed in the study were approved by the Ethical Committee in Research of the Faculdade de Medicina do ABC.
For quantitative variables descriptive statistics was performed using 25 percentile, median and 75th percentiles, since there were no parametric distribution (Shapiro-Wilk test: p<0.05) for qualitative variables we exposed through proportion. For the association between independent variables and time to death we applied univariate Cox regression. All independent variables were investigated and the proportionality guaranteed. It was adopted as the level of significance set at p <0.05. We used the statistical program Stata 11.0.
Results
Among the total hospitalized cases, we analyzed 76 individuals that died due to burn, resulting in a mortality of 4.9% relative to the 10-year study (January 1999 to December 2009). The study group had a predominance of adults, aged between 20 and 59 years old (65.7%), highlighting the number of children up to 9 years (5.2%) and adolescents (10.5%) ( Table 1) . Table 2 shows the central tendency and dispersion for the study variables. Regarding the length of hospitalization, the median was 9 days, showing that the acute (first 24 hours) was overcome. In relation to the burned body surface area, the median values denote major burns according to the classification of the Ministry of Health of Brazil (Brazil's Ministry of Health, 2000) .
We noted that the burns occurred mainly on the arms, forearms and hands (88.1%), the region of the head and neck (82.8%), chest (82.8%) and lower limbs (64.4%). The most common clinical complication was pulmonary infection (64.5%) ( Table 3) .
The variables age, sex, etiologic agent, nature of the event, comorbidity, pulmonary and renal complications showed no statistically significant association with time to death, denoting that it does not interfere with the prognosis of the burn. On the other hand, patients with inhalation injury and trauma associated showed less time to death, indicating poor survival. Hazard ratio values were respectively 3.30 and 1.69. Patients who developed sepsis had better survival (hazard ratio = 0.24) when compared to patients without generalized infection (Table 4) . Figure 1 shows the survival of patients according to the variables that were statistically significant.
Discussion
Burn trauma is universal, it should be studied particularly in every treatment center in an attempt to provide patients with the specific behaviors to population that is inserted in a social, economic and cultural context. Based on our study, survival rate study and mortality associated factors may be established to help treatment and prognostic estimative.
Age is a primary factor determining death in burns [8, 12] . Santi et al. states that age is also a major determinant of patient prognosis [13] . It is well established in the literature that death possibility at the extremes of age (children and elderly) are higher [14, 15] . On the other hand, others have found bimodal presentation different in age, with the first peak at six years old and second peak among young adults, differing from the bimodal distribution of the age extremes [12, [16] [17] [18] . In this study, the first peak occured in patients between 41 and 50 years old (25%) and the second peak in the group between 51 and 60 years old (17.1%), while the distribution converges with other works. The median age value was 44 years old (30-54 years old). Most patients (65.7%) was in the age group between 21 to 60 years old, active portion of the population on the workforce.
According to DATASUS 2008 data [19] , the highest death rate was found in patients aged 60 years old or older. In other studies with patients over 50 years old it was found a higher probability of mortality [15] . Olaitan et al. [20] found in their group patients older than 60 years old that presented a higher risk of death. Furthermore, they also found increased survival in the group of 0 to 10 years old, compared with the group of 71 to 80 years old. Age is one of the predictors of complications in burns [7, 8, 15, 20, 21] . In disagreement with the data cited [7, 8, 15, 20, 21] , in the results there was no predominance of age on survival.
With regard to gender, the study group was predominantly male (57.9%) compared to females (42.1%), both with similar survival. Williams et al. in 2009 also found no survivors in the group, the greater predominance were men (72%) [5] . However, some authors [6] indicated that there may be influence of estradiol on immune function, cardiovascular and hepatocellular in women at higher risk of death [6] . Souza et al. (2002) [7] found a predominance of death in women compared to men. Both studies of Wolf et al. as of Ryan et al., found no relationship between gender and mortality, a similar fact verified in our series [8, 9] . The studies of Muller et al. and George et al. found higher mortality in women over 60 years old [10, 11] . Mortality related to sex depends heavily on the group and location studied variable to be further studied [11] .
With respect to length of hospitalization, we found values of median of 9 days (3-30) with a minimum of 1 day and maximum of 111 days of hospitalization.
Regarding the location of the burn, the upper limbs were the most affected (88.1%), followed by the head, neck and chest. As for body surface area burned, we observed median values of 40% (27.5-60%), i.e. the patients studied had large burns, according to the classification of the Brazilian Ministry of Health (2000). The third degree burns were considered too large (greater than 10% BSB), since it presented values of median of 15%. The causative agent is one of the factors associated with severity of trauma [7] . It may vary according to the region being studied, which may have different characteristics even within the same city. Agents are more involved alcohol, cigarette, use of stoves, hot water and electricity [24] . In this study we reported predominance of flammable and fire as causal agents. However, it was reported only 3.94% male patients involved with electrical burns.
With respect to liquid (scald), we noted only 2.63% of accidents with this agent. The study population presented only 5.2% of patients aged 0 to 10 years old, which explains the low prevalence of this agent that is very common in Brazil. In this study, there were no deaths due to chemical burn type. Regarding the survival according to the agent, there was no statistical difference.
After the first time the hemodynamic and respiratory care are priorities, the next concern is infection control. This may account for 75 to 80% of deaths [26] [27] [28] . The most common sites of infection are: bloodstream, lungs, urinary tract and burned area [29] . Data from the American Burn Association (2008) [28] showed that among the 13,666 studied cases 10 major complications were related to infection, pneumonia was considered the most common. Several factors favor the infectious complications, such as the destruction of the cutaneous tegument, immunosuppression, bacterial translocation, the invasive diagnostic and therapeutic procedures, the inappropriate use of antibiotics and even prolonged hospitalizations. In the patients studied, the most common clinical complication was pulmonary infection in 64.47% followed by 52.26% in kidney failure and lastly sepsis with 38.15%.
The reduction and inactivation of pulmonary surfactant have been reported as a result of this aggression in the airways [30] . Additionally, we have decreased mucociliary clearance and subsequent increased vulnerability to infection sites and bronchospasm. The data found on complications differ from some studies reviewed. Macedo and Saints (2006) [27] reported 30.9% of cases with infection, and 20.5% from the bloodstream, 17.6% of the burned area and 6.5% in the lungs. D'Avignon et al. (2010) [28] was the main cause of death in 50% systemic infection, followed by pneumonia and infection of the area burned. Not all of the signs and symptoms of airway injury are perceptible to the examiner, there is a high incidence of false-positive values. Although 70% of patients with inhalation injuries were burned on the face, 70% of patients with burned face show no significant lesions of the lower tract [31] . Anatomical abnormalities seen on bronchoscopy precede changes in gas exchange and radiographic changes. Therefore, it highlights the importance of early bronchoscopy assessment in all patients with clinical suspicion of inhalation injury [32] . This method has the highest sensitivity and specificity when compared to the gold standard, which is the histopathological analysis of a fragment of the bronchial mucosa [31] . In this study, in terms of survival, there was higher risk of death in patients with inhalation injury (hazard ratio of 1.69) compared to those who had not inhaled smoke.
Regarding the site of infection, the study of Taran et al. [33] investigated the necropsies of 186 burned patients, 64.2% presented a destructive process in the pulmonary system and pneumonia was reported in 82% of cases [33] . Another study that confirms these findings and Taran et al. [33] , is the largest conducted in the burn unit of the U.S. Army, where 55% of deaths from burns detected the presence of pneumonia [34] . Along with the BSB, lesion depth and age, lung lesions also interfere with the patient's prognosis. [31] The association between inhalation injury and pneumonia may in-crease mortality by 60% [35] . The difference of the results shows that each BTC must know the clinical and epidemiological profile of patients treated in that locality. This is reinforced when we look at the median time of survival and found that pulmonary complications and comorbidities did not influence our patients.
The second most frequent clinical complication was acute renal failure (52.26%). Renal changes in burned patients vary between 1 and 36% depending on the population studied and the criteria used for diagnosis. The phase of resuscitation is the most common cause of death, this can result in failure of other organs [36] . Acute renal failure had no influence on patient survival according to our data.
Bloodstream infection in burned patients occurs after breaking the skin barrier and the consequent invasion of pathogens via lymphatic and/or blood, thus, determining sepsis. Generally, gram-positive bacteria that inhabit the hair follicles and sebaceous glands deeper, can survive the injury, colonizing the surface within 48 hours. Another carrier of infection is venipunctures. This whole set of factors predisposes the progression from simple colonization to infection in the burned area and later systemic infection [28] .
In this study 38.15% of patients had signs and symptoms of generalized infection. The invaders in burned patients may be bacteria, viruses or fungi, each burn unit should periodically determine their most prevalent pathogens. Macedo et al. (2005) [37] also cited as a risk factor for sepsis in ascending order, using three or more catheters, presence of two or more clinical complications, BSB greater than or equal to 30%, open flame as agent and females. As for survival, those with signs of generalized infection survived 0.24 times more than those who did not have this complication. Probably these patients exceeded the acute complications, staying longer in intensive clinical treatment.
Converging with our data is the work of Williams et al. (2009) [37] who obtained 43 days of hospitalization in patients with sepsis on average, 26 days in patients with respiratory disorders and 7 days in patients presenting with cardiogenic shock secondary to hypovolemia, showing that depending on the course and characteristics of trauma we may have changes in survival time [5] .
Regarding the nature of the event 49 (64.47%) were burned accidentally, 22 (28.94%) due to suicide and 5 (6.57%) homicide victims. In this study we had 22 cases of death due to suicide. In these cases usually it is observed the highest percentages of burned areas and the low compliance with treatment by virtue of their own psychological depression often associated framework. In this group the prevalence of depression is greater than the normal population [38, 39] . In Brazil, due to the ease of acquisition of liquid alcohol, not observed in other countries it is very common for suicide attempts to be made by women using this agent, with a higher mortality rate in these cases [14, 22] . At work 17 patients (77.3%) used agent-flammable and 5 (22.7%) directly used fire to commit suicide. The most common mechanism occurs generally kindled by the flammable liquid that was poured over the body, in an attempt to consummate suicide. That is problem in public health [40, 41] .
The patients presented lower trauma associated with time to death, indicating worse survival by 3.3 times compared with those patients who had only the burn.
As stated, the burned patient has unique characteristics both clinical, epidemiological and how survival is influenced by many factors. It is imperative that each center specializing in this type of disease, study and learn about the population profile of your surroundings so that the processing is carried out as accurately as possible, and these data can directly influence the campaigns of prevention and resource management of this disease that affects our body and physical scars, mental and emotional.
Conclusions
The hospital mortality in our study was 4.9%. The patients were mostly adults with major burns affecting predominantly the upper limbs, head and neck region. The median hospitalization period was 9 days. Pneumonia was the most common clinical complication. Age, sex, etiologic agent, nature of the event, comorbidity, and pulmonary complication had no effect on patient survival. Patients with sepsis had higher survival.
